Background: The number of men undergoing cosmetic surgery is increasing in North America. Objectives: To determine the incidence and risk factors of major complications in males undergoing cosmetic surgery, compare the complication profiles between men and women, and identify specific procedures that are associated with higher risk of complications in males. Methods: A prospective cohort of patients undergoing cosmetic surgery between 2008 and 2013 was identified from the CosmetAssure database. Gender specific procedures were excluded. Primary outcome was occurrence of a major complication in males requiring emergency room visit, hospital admission, or reoperation within 30 days of the index operation. Univariate and multivariate analysis evaluated potential risk factors for major complications including age, body mass index (BMI), smoking, diabetes, type of surgical facility, type of procedure, and combined procedures. Results: Of the 129,007 patients, 54,927 underwent gender nonspecific procedures, of which 5801 (10.6%) were males. Women showed a higher mean age (46.4 ± 14.1 vs 45.2 ± 16.7 years, P < 0.01). Men had a higher BMI (27.2 ± 4.7 vs 25.7 ± 4.9 kg/m 2 , P < 0.01), and were more likely to be smokers (7.1% vs 5.7%, P < 0.01) when compared to women. Men demonstrated similar overall major complication rates compared to women (2.1% vs 2.1%, P = 0.97). When specific complications were analyzed further, men had higher hematoma rates, but lower incidence of surgical site infection. Additionally, major complications after abdominoplasty, facelift surgery, and buttock augmentation were noted to preferentially affect males. On multivariate analysis, independent predictors of major complications in males included BMI (RR 1.05), hospital or ambulatory surgery center procedures (RR 3.47), and combined procedures (RR 2.56). Conclusions: Aesthetic surgery in men is safe with low major complication rates. Modifiable predictors of complications included BMI and combined procedures.
Interest in aesthetic surgery continues to grow among men in North America. It is estimated that Americans spent more than 15 billion dollars on plastic surgery procedures in 2016, with cosmetic surgical procedures increasing by almost 21% over the last five years. 1 Of those procedures, approximately 1.2 million were done in male patients, corresponding to a 325% increase from 1997 to 2016 according to The American Society of Aesthetic Plastic Surgery (ASAPS) database. 1 The variety of aesthetic procedures performed in men has also significantly increased over the last two decades. Besides conventional aesthetic procedures such as rhinoplasty, blepharoplasty, liposuction, and correction of gynecomastia, technically advanced surgeries are rapidly gaining popularity among male patients. For example, between 1997 and 2016, buttock lifts in male patients has increased by 641%. 1 As the number and complexity of male aesthetic surgical procedures increases, there is a need for thorough investigation into the safety of these procedures.
Gender-based disparities in surgical outcomes have been long-documented across several disciplines. It is well known that men are more likely to have higher morbidity and mortality following operative treatment of hip fractures, higher incidence of pneumonia after blunt trauma, and increased peripheral neurovascular complications secondary to diabetes. [2] [3] [4] However, surgical literature evaluating clinical outcomes of cosmetic surgery in men remains sparse. Available reports on male aesthetic complications are further limited by low statistical power and focus on particular cosmetic procedures at a single institution or on a single surgeon level. To this day, there is a lack of large-scale, multi-institutional studies aiming to evaluate outcomes of aesthetic surgery in men. Specifically, limited information exists on the incidence of major complications and their risk factors following cosmetic surgery in male candidates, which can potentially optimize patient outcomes and reduce healthcare expenditure.
This study queried the large, prospective, multicenter CosmetAssure (Aesthetic Surgeons' Financial Group, Birmingham, AL) insurance database to determine the incidence of major postoperative complications in male patients undergoing cosmetic surgery, and identify specific procedures that are associated with higher risk of major complications. An additional goal was to compare the complication profiles between men and women. Finally, an attempt was made to evaluate significant risk factors associated with major complications following aesthetic surgical procedures in males.
METHODS

Study Population
This prospective cohort study was approved by the Institutional Review Board at Vanderbilt University (Reference number 140082). The study population comprised of a cohort of patients who enrolled into the CosmetAssure insurance program and underwent cosmetic surgical procedure(s) between May 2008 and May 2013. The CosmetAssure database was accessed in February 2014 following approval by the Institutional Review Board.
Database
As previously described by our group, 5 CosmetAssure is an insurance program that covers the cost of unexpected major complications from 24 covered cosmetic surgical procedures, which may not be reimbursed by the patient's primary insurer. CosmetAssure was introduced in 2003 and has been prospectively collecting data on patient risk factors for research purposes since 2008. This insurance program covers all 50 states in the United States. It is available to American Board of Plastic Surgery (ABPS)-certified plastic surgeons and is endorsed by The American Society of Plastic Surgeons (ASPS). The program is also available to ASPS Candidates for Membership who have passed the ABPS Written Examination. Every patient undergoing any covered procedure at participating practices is required to enroll in the program. Patients' demographics and risk factor information are entered into the database prior to undergoing the procedure, thus making it a prospective cohort. Surgeon-reported major complications, filed as a claim, are recorded in the database. Personnel employed by CosmetAssure enter data provided by the surgeon at the time of patient enrollment, as well as any claims filed by the surgeon. CosmetAssure, being a private insurance company, has a vested interest in maintaining an accurate database for actuarial and audit purposes. A major complication is defined as that occurring within 30 days of the operation that requires emergency room visit, hospital admission, or reoperation. This excludes complications that can be managed in the clinic, such as minor wound infections and small seromas, as they are not eligible for insurance claim. The covered major complications include hematoma, surgical site infection, wound-related problems, pulmonary dysfunction, suspected or confirmed venous thromboembolism, cardiac complication, myocardial infarction, and fluid overload. Other major complications (eg, nerve injury, urinary retention, etc.) have been reported to CosmetAssure but may not qualify for compensation. The database lists all procedures performed on the patient, making it possible to study specific individual procedures as well as procedure combinations (ie, patients undergoing multiple procedures under the same anesthetic). The database also records demographic and comorbidity data including age, gender, body mass index (BMI), smoking, self-reported diabetes mellitus (including both type 1 and type 2), and type of surgical facility (office-based surgical suites, accredited surgical centers, and hospitals). CosmetAssure does not mandate reporting of deaths. Unless death is preceded by one of the covered major complications, it is unlikely to be reported. Considering this potential limitation, it should be noted that two deaths were reported (0.0015%); one occurred in a hospital following a lower body lift, and the other in an accredited surgical center after combined breast augmentation and liposuction. These two events were included in the analysis.
Exposure
In this study cohort, primary exposure was defined as male gender.
Outcomes
Primary outcome was the occurrence of any major complication(s) (as defined above) requiring emergency room visit, hospital admission, or reoperation within 30 days of the index operation. Secondary outcome studied was the type of complication.
Demographic Variables and Surgical Procedures
Distribution of factors including age, BMI, smoking, diabetes mellitus, type of surgical facility, and combined procedures were compared between the male and female population. The dataset included 24 unique cosmetic surgical procedures, and patients underwent anywhere from 1 to 7 procedures, resulting in more than 700 procedure combinations. Thus, for the purpose of this study, we categorized all cosmetic procedures into 3 groups based on body region. These groups were face (ie, blepharoplasty, browlift, cheek implant, chin augmentation, facelift, facial resurfacing, hair replacement, otoplasty, rhinoplasty), breast (ie, augmentation, mastopexy, male breast surgery, reduction, revision of breast implant procedures), and body (ie, abdominoplasty, brachioplasty, buttock lift, calf implant, labioplasty, liposuction, lower body lift, thigh lift, upper body lift). Patients who underwent more than 1 cosmetic procedure under the same anesthetic were considered to have combined procedures. In addition, we looked at outcomes in each of the 24 surgical procedures performed as a solitary procedure to offset the potential effect modification from combining procedures.
Statistical Analysis
As previously described by our group, 5 two separate deidentified datasets were obtained from CosmetAssure, one with the enrollment data and the other with claims information. The enrollment dataset contained entries for each unique procedure. Thus, a patient undergoing combined procedures had separate entries for each procedure. A unique identifier was created using variables: date of birth, date of surgery, and BMI. Using this unique identifier, the enrollment dataset was restructured such that a patient undergoing combined procedures was counted once, with each of the procedures listed as a separate variable. Another unique identifier was created with variables shared between the enrollment and claims datasets; date of birth, date of surgery, and gender. This identifier was then used to match the claims dataset to the restructured enrollment dataset. Of the 2506 patients in the claims dataset, 20 did not match the enrollment data using the identifier. These cases were manually matched to enrollees with the closest demographic characteristics. The Kolmogorov-Smirnov statistic was used to check normal distribution of continuous variables (age and BMI). The only missing data were absent BMI information for 1046 (0.8%) patients. These patients were included in the analysis without replacing these missing data points. Patients with missing BMI information were automatically excluded in regression analysis. Patient characteristics, risk factors, and complication rates between patients undergoing different procedure combinations were compared by two-tailed t test, Fisher exact test, or Pearson chi-square test. For the purpose of univariate analysis, age and BMI were recorded as ordinal variables with clinically appropriate categories. Standard logistic regression analysis was performed to identify the independent risk factors for postoperative complications. For the purpose of logistic regression analysis, age and BMI were recoded to a dichotomous scale (age ≥ 65 years / <65 years, BMI ≥ 25 kg/m 2 / <25 kg/m 2 ). Outcomes were reported as 30-day incidence rates after the surgery. Unless otherwise noted, probability of type I error of less than 5% (P < 0.05) was used to determine statistical significance. All analyses were performed using IBM SPSS Statistics 23.0 software (IBM Corporation, Armonk, NY).
RESULTS
Clinical and Demographic Characteristics
Between May 2008 and May 2013, a total of 183,914 cosmetic surgery procedures were performed on 129,007 patients who enrolled in the CosmetAssure insurance program. Overall, the mean age of the entire cohort was 40.9 ± 13.9 years (range, 5-93 years) and the mean BMI was 24.3 ± 4.4 kg/m 2 (range, 17.0-56.3 kg/m 2 ). There were 8357 men (6.5%) and 120,650 women (93.5%) in the dataset. Active smoking was reported by 10,621 (8.2%) patients. Self-reported diabetes was recorded in 2368 (1.8%) of patients. Major complications occurred in 2506 patients (1.9% complication rate).
Patient demographics and other characteristics comparing the two patient populations (ie, males and females) after excluding gender specific cosmetic procedures are shown in Table 1 . Males had a lower mean age (45.2 ± 16.7 years vs 46.4 ± 14.1 years, P < 0.01) but higher mean BMI (27.2 ± 4.7 kg/m 2 vs 25.7 ± 4.9 kg/m 2 , P < 0.01) when compared to females. Men were also more likely to be smokers at the time of surgery compared to females (7.1% vs 5.7%, P < 0.01). There was no difference between the two genders when comparing preexisting diabetes status. In addition, male patients were less likely to undergo combined procedures when compared to females (21.2% vs 33.9%, P < 0.01). Table 2 demonstrates the frequency distribution of face and body aesthetic surgical procedures, performed as solitary or combined procedures, among male and female patients. Of note, the sum of percentages of the two different body regions exceeds 100% because nearly one third of patients underwent more than one procedure. For the same reason, the sum of percentages within a given body region may exceed the total percent for that body region. When categorized by body region, the majority of cosmetic surgical procedures in male patients were performed on the face (55.3%), whereas body surgery was more commonly performed in females (64.2%). The most commonly performed procedures in men were liposuction (40.1%), blepharoplasty (25.0%), facelift (16.8%), rhinoplasty (12.7%), and abdominoplasty (12.1%). Among women, the most common procedures were liposuction (40.6%), abdominoplasty (33.9%), facelift (19.8%), blepharoplasty (19.5%), and rhinoplasty (7.7%). For face procedures, a higher proportion of men underwent blepharoplasty, rhinoplasty, chin augmentation, and otoplasty when compared to women. Among body procedures, a higher proportion of male patients underwent lower body lift compared to female patients.
Surgical Characteristics
Analysis of Complications
Incidence of major postoperative complications in the whole cohort of patients was 2.1%. When both single and combined procedures were compared together, men demonstrated similar postoperative complication rates to female patients (2.1 % vs 2.1%, P = 0.97). Likewise, when only solitary procedures were examined, men demonstrated a similar rate of postoperative complications to women (1.5% vs 1.5%, P = 0.98). In addition, the incidence of major adverse events in male patients undergoing combined cosmetic surgical procedures was not significantly different from female patients (4.1% vs 3.1%, P = 0.07). Comparative analysis of major postoperative complications after each individual procedure demonstrated significantly higher incidence of complications in men after abdominoplasty (5.4% vs 3.0%, P = 0.01), buttock lift (7.1% vs 3.2%, P < 0.01), and facelift (3.1% vs 1.3%, P < 0.01). The comparison of major complications between men and women after single aesthetic surgical procedures is shown in Table 3 .
Among the gender nonspecific cosmetic procedures, the most common postoperative complications in descending order included hematoma, surgical site infection, suspected venous thromboembolism, and pulmonary complications. Males demonstrated a higher incidence of hematoma compared to women (1.3% vs 0.6%, P < 0.01), as well as urinary retention (0.1% vs 0.01%, P < 0.01). Men evidenced fewer postoperative infections (0.4% vs 0.6%, P = 0.03), and suspected venous thromboembolism, but showed a similar incidence of cardiac and pulmonary complications, as well as confirmed venous thromboembolism to female surgical candidates. The incidence of the most common complications and the comparison between the two genders is depicted in Table 4 .
Risk Factors
Univariate analysis, as depicted in Figure 1 , indicated that older age (≥65 years) (P = 0.04), BMI greater than 25 kg/m 2 (P = 0.02), having surgery in an accredited surgical center or hospital setting (P < 0.01), as well as combined cosmetic surgical procedures (P < 0.01) were associated with increased risk of major postoperative complications following cosmetic surgery in men. On the other hand, smoking (P = 0.38) and diabetes mellitus (P = 0.17) did not increase the risk of major complications in males. Multivariate logistic regression analysis identified that a BMI greater than 25 kg/m 2 (Relative Risk [RR] 1.49), surgeries performed in an accredited surgical center or hospital setting (RR 2.15), and combined surgical procedures (RR 1.5) were significant risk factors (P < 0.05) for major complications in male patients (Table 5) . Multivariate logistic regression analyses of risk factors for hematomas and surgical site infections in male patients were performed separately, as shown in Tables 6 and 7 .
DISCUSSION
The number of cosmetic procedures performed annually has grown dramatically over the last few decades, which has resulted in a proportional increase in male customers. 1 The newfound motivation in men to pursue aesthetic surgery is believed to be a product of reduced stigma surrounding plastic surgery and greater acceptance in those seeking cosmetic surgery. 6 Male patients now cite and report the relevance of cosmetic surgery towards enhancing their competitiveness in difficult markets, and prolonging their career, thus delaying their retirement. 7 As a result, there has been more interest recently in exploring the trends and extent of gender discrepancies with regards to cosmetic surgery. Frederick et al surveyed nearly 26,000 men and 27,000 women and found that over half of the female cohort wished to have cosmetic surgery whereas only a fourth of surveyed men did. 8 A recent study by Sinno et al sought to quantify the extent of gender differences in online plastic surgery marketing in the United States. 9 The authors concluded that many plastic surgeons still choose to ignore or minimize male patients in their online marketing efforts. However, given the rising demand for aesthetic surgical procedures by men, the authors further proposed that plastic surgeons would benefit from incorporating male patients into their practice model.
According to ASAPS data, the most popular cosmetic surgical procedures in men include liposuction, nose surgery, eyelid surgery, male breast reduction, and facelift. 1 Sinno et al have also shown that the most common procedures marketed toward men were gynecomastia reduction (58%), liposuction (17%), blepharoplasty (13%), and facelift (10%) with less than 10% of all websites offering other procedures to males. 9 Consistent with the above statistics, our study's male participants predominantly underwent liposuction, followed by correction of gynecomastia, blepharoplasty, facelift, and rhinoplasty.
As cosmetic surgery in male patients becomes more commonplace, it is predictably important to consider the array of complications that can occur in these patients. Gender-dependent differences in the clinical outcomes of surgical patients have been studied extensively, but not as widely in the plastic surgery population, likely due to the fact that males represent only the small minority of the cases in most cosmetic surgery studies. 2, 10 In 2015, only 9.5% of all aesthetic surgical procedures were performed in males. 1 Our analysis was consistent with the national statistics, with male subjects undergoing gender nonspecific procedures representing only 10.6% of the cohort. It is therefore not surprising that single institution or single surgeon experience studies examining the complication profile of male patients after aesthetic surgery is limited by small number of participants. The CosmetAssure database provides a sufficient number of cases to allow analysis of the major complications following cosmetic procedures as well as to evaluate the risk factors associated with them. This has a considerable advantage over single center studies, and even review articles on this topic, which would require a prohibitively large number of participants to detect these differences. 
Male Complication Profile
Our multi-institutional prospective cohort represents one of the largest studies in the current literature to interrogate the complication profile of male subjects and compare it with their female counterparts. Although our analysis showed an overall low complication rate of 2.1%, which equally affected male (2.1%) and female (2.1%) participants, it became evident that the complication profile of male patients differed from female patients. The low incidence of complications in male patients is likely related to the fact that this study captured only major complications requiring emergency room visit, hospital admission, or reoperation, rather than those dealt with in the office setting. In addition, the standardization of the plastic surgery practitioners in the CosmetAssure database might have also contributed to this finding, with proper patient selection and safe practice measures implemented by board certified plastic surgeons. Hematoma was the most common postoperative complication affecting male patients in our study, occurring in 1.3% of cosmetic procedures. Men had a significantly higher rate of hematoma when compared to female patients (Table 4) . Although the literature on postoperative hematomas in male patients after cosmetic surgery is not very extensive, data on specific procedures exist. Baker et al, in a retrospective study of 124 male patients who underwent 137 facelifts within a 10-year period, showed a major hematoma rate of 8.7%. 11 More recently, a retrospective review of 630 patients undergoing a facelift procedure reported a significantly higher rate of hematoma in males (11.7%) compared to females (3.9%). 12 One of the largest studies in the literature evaluating 11,300 patients who underwent facelift surgery observed a major hematoma rate of 1.12% with predominance of hematomas in males with a RR of 3.86 compared to females. 13 Furthermore, another study by our group examining 129,007 patients undergoing cosmetic surgery revealed male gender to be the strongest risk factor for hematoma formation with a RR of 1.98 (P < 0.01). 14 Attempts have been made in the past to explain the association between hematoma and male patients undergoing facelift surgery by evaluating the facial skin perfusion of both genders using a laser Doppler flow probe. The facial skin perfusion in women was noted to be significantly less than that in men, mainly because of a smaller number of perfused microvessels. 15 Additionally, the larger terminal facial hair in men makes their facial skin more vascular since the vascular supply to a given hair follicle depends on the size of the follicle; the wider the diameter, the greater the number of capillaries that pass through the dermal papilla. 15 In this study, when hematoma was stratified by body region, it was noted that men had higher incidence of hematomas compared to females in face (1.4% vs 0.5%, P < 0.01) and body procedures (1.2% vs 0.7%, P < 0.01). Chong et al prospectively reviewed 481 patients (10% of which were male) who underwent body-contouring surgery and found male gender to be associated with a hematoma rate of 14.6% compared to 3.5% in female patients. 16 Male gender was also shown to be an independent predictor of hematoma formation with a RR of 3.86. Further supporting these findings, a prior study from our group evaluating 2294 aesthetic brachioplasties demonstrated male gender to be an independent risk factor for hematoma with a RR of 8.89. 17 The second most commonly encountered complication in males undergoing cosmetic surgery was found to be surgical site infection with an incidence of 0.4%. In contrast to hematomas, men had a significantly lower risk of having an infection compared to female patients (Table 4) . This is in agreement with one of our prior CosmetAssure studies, where female gender was found to be an independent risk factor for surgical site infections following cosmetic surgical procedures with a RR of 1.86. 18 Unfortunately, scant data exist on the effect of gender on infectious complications following aesthetic surgery. However, several clinical studies on other patient populations suggest gender differences in the incidence of sepsis, mainly favoring males, which is (E) Univariate analysis of type of facility where surgery was performed (accredited surgical center or hospital vs office-based surgical suite) as a risk factor for major complications in male patients (*P < 0.01). (F) Univariate analysis of combined procedures as a risk factor for major complications in male patients (*P < 0.01).
not consistent with our findings. For instance, in an epidemiological study of bacteremia, McGowan et al observed a higher incidence of sepsis in males compared to females. 19 Likewise, a prospective cohort study of 545 trauma patients concluded that male gender is associated with a dramatically increased risk of major infections following trauma. 20 This was equally shown in colorectal literature, where male gender has been previously demonstrated to be an independent risk factor for surgical site infection following elective colorectal surgery. 21, 22 Systemic complications, most notably venous thromboembolism, remains one of the most feared sequelae following aesthetic surgery with a paucity of published literature, especially with assessment of gender as a risk factor. In our study, we found an overall confirmed venous thromboembolism rate in gender nonspecific cosmetic procedures of 0.1%, with no difference between men and women (0.1% vs 0.1%, P = 0.16, Table 4 ). In 2001, a study by Reinisch et al randomly surveyed one third of ASAPS members (342, response rate of 80%), and reported deep venous thrombosis in 0.35% and pulmonary embolism in 0.14% patients, for a total venous thromboembolism rate of 0.49%. 23 It was also noted that 83.7% of the patients underwent general anesthesia, but only 39% of the respondents used venous thromboembolism measures regularly. It is believed that gender can have an effect on the risk of venous thromboembolism most likely through other related factors, including the usage of oral contraceptive pills, hormone-replacement therapy, estrogen therapy, and pregnancy. 24, 25 Increased estrogen levels have been shown to have procoagulant effects by lowering levels of protein S and leading to resistance to anticoagulants like protein C. [24] [25] [26] However, despite this, population based studies have not demonstrated women as having a clearly higher rate of venous thromboembolism. 27 Unfortunately, the CosmetAssure database does not capture procedure details such as the type of anesthesia, surgery duration, and the use of venous thromboembolism prophylaxis, or patient specific details such as hormone therapy use that may represent confounding factors that were not accounted for in our analysis.
Our analysis did not only compare the complication rates for some of the most commonly performed single procedures between the two genders, but went one step further to evaluate the risk profile of these single procedures for the male population. While most cosmetic procedures revealed no significant difference in complication rates between the two genders, major complications following abdominoplasty, facelift surgery, and buttock augmentation preferentially affected males.
Risk Factors for Complications
Beyond detecting specific complications related to male gender, multivariate analysis of our data identified specific risk factors that will increase the rate of these major complications, which can potentially assist in minimizing the untoward consequences and optimizing aesthetic outcomes. To the best of our knowledge, this study represents one of the largest in current literature examining several factors, both patient and procedure related, that impact major complications in the male population. The increase in the number of patients living beyond 65 years has placed a burden on the demand for cosmetic surgery. In the last 2 decades, the number of cosmetic procedures performed among those aged 65 and over has increased by a stunning 1263%. Aesthetic surgical procedures for this patient population has increased by 58% in the last 5 years alone. 1 Given the shared comorbidities in this pool of patients, age has gained more attention in recent years as a risk factor for postoperative complications in aesthetic surgery. However, it has been suggested that physiologic age-related changes and underlying disease states may confound evaluation of age as a risk factor for any type of surgical procedure. 28 The literature on patient age as an independent predictor for major complications following aesthetic surgery in males is very limited. In our study, men over the age of 65 were found to have a significantly higher rate of major complications on univariate analysis (3.1% vs 1.9%, P = 0.04), but this did not maintain significance on multivariate analysis. This is further supported by a previous study from our group comparing postoperative complications between young (age < 65 years) and elderly (age ≥ 65 years) patients undergoing aesthetic surgical procedures, which showed no significant difference in the overall major complication rates. 29 In addition, Marten et al found no difference in major (2.9% vs 2.0%, P = 0.65) or minor (5.9% vs 6.1%, P = 0.99) complication rates following facelifts between elderly patients (age ≥ 65 years) and younger patients (age < 65 years). 30 These findings occurred despite having a higher American Society of Anesthesiologists (ASA) score in the elderly group. Likewise, Becker et al demonstrated that patients 75 years and older carry risks of postoperative complications from facelift procedures that are similar to those of middle-aged patients, when matched for ASA class. 31 On the other hand, the literature is mixed when specific complications, such as hematoma and venous thromboembolism, were examined with some studies showing higher rates in the elderly population. 5, 11, 12, 14, 16, 25, [32] [33] [34] [35] [36] In recent years, there has been an increasing prevalence of obesity in the Western societies, which will predictably lead to a rising number of obese patients seeking aesthetic plastic surgery. It is not surprising that obesity has been associated with higher complication rates in several surgical specialties including plastic surgery. 12, 35, [37] [38] [39] [40] [41] [42] [43] For example, Abboushi et al evaluated 630 patients who underwent a facelift procedure and reported a higher complication rate if BMI was greater than 25 kg/m 2 when compared to normal weight patients (9.5% vs 4.7%, P < 0.026). 12 Momeni et al reviewed complications after abdominoplasty for 139 patients and found obesity (ie, BMI greater than 30 kg/m 2 ) to be associated with a significant increase in major complications (20.8% vs 9.7%, P < 0.05). 42 In addition, prior studies on outpatient elective plastic surgery using the National Surgical Quality Improvement Program (NSQIP) database revealed a significantly higher unplanned reoperation and readmission rates for patients with BMI over 30 kg/m 2 . 41, 43 The impact of obesity in the male population of our study was in agreement with the current literature as BMI over 25 kg/m 2 was shown to be a significant risk factor for major complications in male patients undergoing cosmetic procedures with a RR of 1.49. This should be carefully addressed by plastic surgeons in the preoperative setting because a well-informed male patient may be more willing to consider lifestyle modifications to improve the outcome of his upcoming surgery.
Aesthetic surgical care in the United States has experienced a transition from the hospital setting to outpatient surgical centers over the last few decades, with the majority of cosmetic procedures being performed in outpatient facilities. [44] [45] [46] A few of the reasons for this shift include cost reduction, convenience, and decrease in unnecessary hospitalizations. 44, 46, 47 These advantages are even more appealing given the proven safety of these facilities for appropriately selected patients by board certified plastic surgeons, with complication rates less than 2%. [47] [48] [49] [50] Our analysis reinforced these findings for the male population with a major complication rate up to 2.4%. Furthermore, our study demonstrated that the type of facility where an aesthetic surgical procedure is performed is significantly associated with major complications in the male population. Procedures performed in accredited surgical centers or hospitals were associated with a higher risk of adverse events when compared to office-based surgical suites. These results could be a reflection of appropriate patient selection by plastic surgeons, where patients that are considered to be at "higher risk" for complications undergo surgery in a facility with available higher level of care such as an accredited surgical center or hospital setting. It can also be related to selection bias given the lack of data on ASA classification and some comorbidities in the CosmetAssure database, which might have affected surgeon's choice on the type of the facility.
Combining cosmetic procedures has become a very attractive option for both patients and plastic surgeons for various reasons such as avoidance of multiple recovery periods, reduction in overall surgical cost, and faster patient gratification. 51, 52 In our analysis, fewer males underwent combined procedures when compared to females (21.2% vs 33.9%, P < 0.01). However, given the increasing popularity of elective cosmetic procedures among the male population, it is unavoidable that plastic surgeons will be faced with this dilemma. Of course, one of the main concerns is patient safety, as the cumulative effect of multiple procedures performed under a prolonged anesthesia time may increase the potential for complications. The data from our study support this concern since we observed a higher complication rate with combined as opposed to single procedures (4.1% vs 1.5%, P < 0.01). Further, combined procedures were noted to be a significant predictor of major complications in men with a RR of 1.5. It is unclear whether this finding is attributed to the increased operative time with each additional procedure, as shown by prior series, which might have led to this outcome. 53 Unfortunately, the length of operation is currently not available in the CosmetAssure database, thus we were unable to further explore this hypothesis. Interestingly, several prior studies have investigated the effect on postoperative complications of combining cosmetic procedures, within the same or different body regions, with mixed results. 35, 38, 51, [54] [55] [56] [57] Stevens et al combined abdominoplasty with breast and/or face surgery and demonstrated no increase in morbidity. 51 In contrast, Saad et al retrospectively reviewed 477,741 patients of which 16,893 had undergone two concurrent outpatient procedures, and showed higher venous thromboembolism rates when procedures were combined. 58 Additional research is needed to investigate the effect of combining procedures in males more closely.
Strengths and Limitations
This study offers an important contribution to our understanding of the incidence and risk factors for major complications after aesthetic surgical procedures in males. The CosmetAssure insurance database is a robust and powerful tool that allows prospective collection of information about the patient encounter and postoperative sequelae. As a private insurance company, it has a vested interest in maintaining an accurate database for actuarial and audit purposes; therefore, the participating practices are subject to random audits to ensure compliance. Participating practices must enroll all their patients. This does not allow selection of only high-risk patients, which can artificially inflate the complication rates. Surgeons are also incentivized to report complications since these claims are financially reimbursed, which can potentially decrease the under-reporting of complications when compared to other databases or surveys that rely on voluntary self-reporting. On the contrary, it is possible that some plastic surgeons may write off the cost incurred from the management of a complication, or even get compensation by the patient's private health insurance provider. These scenarios while unlikely, could lead to under-reporting of the complications to CosmetAssure. Furthermore, the inclusion of data from different practice settings (ie, academic, private practice, and hospital employed) and surgery performed in different settings (ie, office-based surgical suites, accredited surgical centers, and hospitals) across all 50 states in the United States, allows generalizability of our results to a wide array of practice models. Another valuable benefit of CosmetAssure is its ability to account for the training and proficiency of the participating physicians by including only board-certified or board-eligible plastic surgeons. It thus avoids variability in complications attributed to the credentials of the healthcare provider. This is critical in the current era, where cosmetic operations are performed by a variety of physicians with different or, in some cases, no board affiliations. Furthermore, the database has been verified and validated by other registries, namely Tracking Operation and Outcomes for Plastic Surgeons (TOPS) and NSQIP. 59 Despite its many advantages, CosmetAssure database has a few limitations that need to be addressed. The database fails to include minor but clinically significant complications, such as minor infection, skin necrosis, and seroma. These complications are far more common than major sequelae, but usually managed in the outpatient setting without requiring emergency room visit, hospitalization, or reoperation. Nonetheless, these minor problems should not be underestimated as they play a significant role in aesthetic outcomes and patient-perceived results. Additionally, the dataset lacks outcome specific details, which could have potentially allowed us to better understand the severity of some of the outcomes examined. For instance, a more comprehensive analysis of surgical site infections would have included separation into different categories such as superficial and deep, and providing microbiological findings. In a similar manner, our analysis is restricted to the variables that are available in the database, which does not allow us to evaluate and account for all potential confounders. Perioperative measures known to affect postoperative outcomes such as use of chemoprophylaxis, intraoperative body temperature and blood pressure regulation, as well as operative times, were not documented and thus not analyzed. There is no doubt that some patient-specific characteristics and comorbidities can affect the choice of facility where the procedure will be performed and resultant outcomes. Some of these variables include ASA classification, cardiopulmonary disease, prior radiation therapy, malnutrition, and use of immunosuppressive agents or anticoagulants. These were not accessible through the database, and thus not evaluated. Moreover, surgeon-specific factors can confound our results, but they were not documented. For instance, there is no differentiation between the various surgical approaches that can predispose patients to certain complications. Finally, the database has only recently started registering postoperative outcomes past 30 days, which could result in underreporting of our final outcomes. Existing literature on some of the complications, such as hematoma and venous thromboembolism, has reported late events after 30 days postoperatively, which would have not been captured in the database leading to underreporting. [60] [61] [62] [63] 
CONCLUSION
This prospective multi-institutional multisurgeon national study has revealed that aesthetic surgery in males is safe with a low overall major complication rate that is comparable to female patients. The most commonly incurred complication uniquely impacting men more than women is postoperative hematoma. BMI, the procedure being performed in a hospital or ambulatory surgery center, and combined procedures were found to be significant risk factors for major complications. In addition, when commonly performed aesthetic surgical procedures were evaluated separately, the majority of procedures revealed no significant difference in complication rates between the two genders; however, major complications after abdominoplasty, facelift surgery, and buttock augmentation were noted to preferentially affect males. Given the growing number of men undergoing aesthetic surgery, more and more providers will offer their services to the male population. Therefore, a thorough understanding of the complication profile and risk factors associated with the most commonly performed cosmetic procedures will not only enhance preoperative education, but it will also improve operative planning and patient safety. Although these preoperative discussions may be disheartening for some patients, it is hoped that it will allow them to make better-informed decisions and set realistic expectations with regard to postoperative outcomes.
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